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Introduction 
Postural instability (PI) is a key factor in the risk of falls, hospitalisation, and reducing the activities of daily living in older adults. However, there is limited literature on PI in the chronic kidney disease (CKD) population. Therefore, the aim was to measure PI whilst standing (via changes in the centre of pressure (COP)) in a CKD population and compare the values to those from age- and sex-matched healthy individuals. We also explored the association of PI with kidney function
Methods
PI was assessed in 28 stable non-dialysis CKD patients (55 ± 18yrs, eGFR; 45 ± 27ml/min/1.73m2). PI was measured by Fysiometer [i.e. a modified Wii Balance board (WBB) (Nintendo, Japan) with custom-made software (Fysiometer, Denmark)] to quantify COP (mm2). Standing with feet shoulder-width apart and eyes open, patients were asked to remain as still as possible for 30s. An average of 3 attempts was used. A higher COP score indicated greater PI (i.e. more movement). Normative data was taken from the Fysiometer software, and consists of 354 healthy adults (20–100yrs) (personal correspondence with manufacture). Data sets were stratified by age (≤39yrs, 40-59yrs, ≥60yrs).  
Results 
PI was overwhelmingly higher in CKD when compared to the normative values. Standing COP was 153 ± 133% greater in CKD patients aged ≤39yrs (p<.05), 99 ± 58% in those 30-59yrs (p<.05), and 140 ± 134% in patients ≥60yrs (p<.01). There was a moderate relationship between eGFR and COP score when controlling for age, indicating that as kidney function declines, PI increases (r = -.48, p<.01). This was supported as patients with CKD stage 5 had a higher mean COP value than those with stages 1 to 3b; 39 ± 13mm2 (p<.01), 37 ± 13mm2 (p<.01), 34 ± 14mm2 (p<.05) and 38 ± 11mm2 (p<.01), respectively. 
Key Conclusion 
Using a highly sensitive, simple, and novel means, we have shown that PI whilst standing in CKD patients is significantly greater compared to healthy age- and sex-matched controls. In older adults, higher PI is associated with increased falls, hospitalisation, and reduced quality of life. We found that PI is likely to increase as renal function declines. Whilst possible factors for increased PI include muscle wasting, neuromuscular and sensorimotor decline, the factors specific to renal patients require further investigation. Additionally, the testing procedure is accurate, valid and time efficient allowing for clinicians to easily monitor and identify at risk patients over extended durations to identify any variances in their results and implement strategies at an earlier stage.
